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(57) EawW^VerfahrwundewiaAnadnunorun 
HersteBan oinee Turves Im Schfldwrtrfeb vorgescWa- 
B en. wobei xunftchs* eine NtortrietemaBcWne 1 mil 
einem SchcM 2 und einem Sch&fcctrwanz 3 urter At«- 
ccMeban alms Rohisttekali aue dam S<Mclsehware 
3 vwgetrieben wild. Danach wW ein aufaeHbares 
RoMOcK 11- dure* dan baraHs auagabaUan Rohr- 
string 11. 11\ 11' hWun* in dan Schidschwan* 3 
tnuiaportartunddortaufgewaKsL Nad* Aneaaran dor 
AJwrtxTQ wM das odgewaitsta RohretO* 11" an 
da* bohrvortfaDSseage Ends das berate ausgebautan 
Rohrsfrangs ii, iv, 11" angesaizt und bdm vbrtrieb 
dor Vorlriebsrmschtna 1 aus dam ScHJdschwam 3 



Rohrc»cken 11. IV. 11". 11" asammengoBatztan 
Ronrefrang ergfel 

One basonderc bwozugte VaftehransvBrtante 
cieht dan Transport von aufwattwen Zi**tUi Jvfcttlk- 
km 13" in den Sch*Jscnwanz 3 vor. wekfte Jeweia in 
BaraichdarStoBkantan 12 wrfachan iwal Rrtwtoctan 
11, 11- aufgewshet warden und dan Rohretrang an! 
dtaca Watea lantriamn und stabiidaran. 

Anwandung findat <Ss Eifindung vwaigsweisa bei 
dar •emgaaeuertan Herstelung von nle* begehbaran 
Kanftlan. 



damott so daB sich ein sofertigor Ausbau das h«ga- 
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Beschrelbung 

Dia Erfmdung betrim do vertahran run Herctaflen 
ehes Tunoete im Schadvcrtrieb sowie «ne Anordnuig 
zurDurc«uhfiinoda»VWtehren». * 

Ei kt Ml tangem bekanrrt, Turmeej Im ScrtfcKor- 
triab harzustsfleri. boi denan *n sofartigw Auebau mrt- 
tats Bnsetzen von TObbingen ertobt Hoczu befindet 
rich im Schidschwanx der vbrtriobsmascWna tin TOb- 
bhgerektor. wefcher da ehzalnen TObbhge Im SchuTz to 
das Scrtidscbwanzes zu einer lunneirohre zuGamman* 
setzt Das Ergebrw ist an h-ritu hergesteltes Rohr. 
welches aua ainar VietzahJ von riraehen Segmental 
zusarnmengesetrt to. 

Im Bereich des sooananntan Microtunnelng. ato if 
baim lerngeeteuertan Herttsflen von Kanftlerv. ret am 
TabUr^euat^r^megflc^danndnZlMrTTTwnaa^ 
tan dar TCtohge zu ainar Rohre to vofautomatk* 
odar fsmgesteuert nicht dUtWuhfbar. 

Mcht oegahbare rCantle, batorfe to wa ia a Hauaan- *> 
echtasse, Lefcungen na Be- und Errtwtaaerung odar 
Ver- und 6ih^»u\Maaunoon, » mmer w 

vWen FIRan in cflener Rewrite hergectera. Demge- 
genOber bietet du Mfcrtfunne*ng ma toforigem Aua- 
r^aberschonietdafhabacria Vbrtala 0 

Dar sofbrtige Ausbau wird bean MauMmanngwia 
total taut Bna VbTtlebamascrihe wad aua ainam 
Startschecht beraua motels eher vbrpraBehheil In dan 
Baden vagetrieben. Warn die VorpreBehMt ganz 
auagafafvan to wW Turwefvortrieb gestoppt da » 
VbrpraBainhea zurOckgetahren und ain Rohrstock an 
das Sottdschwanzende angeMtzt Ola Vorpreflelnhall 
sch^dM FWrstOcKundnitdie«em(to\Axtieb«mar 
act***, r> dan Boden, urn den T\jrmrvcrtrt«b brtn*4* 
zen. Ourch aukzawvM Eheetran von weftaren » 
RohreJOcken In da VbrrjraBehheft antstaht ah Rohr- 
string, andessen Sortie da \tortfto>*n»ttcHna«azt 

Die Kraft dar VwpraBaWwH wirtd bai daaer 
botomlen Vfergofxnswoteo jeweila otd des ni otzt oin- 
gesetzleRohnitOckurdQberdk^ir^ «> 
triebemaschhe, so daB da benOtigta Kraft fOr dan 
vbrtriebmrtzunehmander Rohnange und ant ap rechand 
ejiwacheender Rafting Im anstehenden Boden stefig 
groBor wrd. Je nach Bode»s>etcr^&nhea ergjbt rich 
dinar aina fnajdmaJe Rohrttnge, |en*ert» der ein Bn- <s 
aate von axta arirustauernden und zu varaorganden 
P etw e wtofcaa ai notaandg wild, Auflerdem to m Im 
aben basctviabanan Vartehran tahr aufwancfig, 
gstaQnvnta lunnets herzustaften. 

AuagahertlvondeeemSianddarTectyiiklegtder so 
Erfindung da Aufgabe zugrunda, em Verfahren und 
aina Anorihung zum HarstaBan erne* lumeis im 
Scnfldvcrtrleb baraitnstaBan. mi denen insbesondara 
rfeM begehbare Turmete und Karate ml sctorfgem 
Auebau untar VWrneidirig dar oflanen BauweiBe auch w 
Ober groBe Dtoanzan und gagabanentate mrt rOOno 
mungan probtemtoa heigastaal warden kflnnen. 

Oiasa Autgaba to durcb eh Verfahren mi den 



MerhmBJen des Ansprucha 1 bzw. duch aha Anord- 
nung mH den MartanaJan daa Ansprucns 15 gaioat 

EithdungsgemflB wird bdm vbrtrieb ainar tor- 
biebsrnascNne nil einem Schid und ahem ScWd- 
schwanz zunftcrtst eh RarrdQdc aua dem 
SchJWachwanz aufigeacnobert Vbm St arttc hacbt her 
wkd dutch dieses RohretOc* Nndurdn eh aurweHbores 
Rohrstack bis m den Schibschwani tmnsportert und 
dort auf dan gtaictwn Durehmesaer aurgawaial wfadas 
bar efts aiBgeschobene Rohratock. We AuKveitung wird 
arretfart das aufgewaRate Rohnaock wad an das aua- 
p^sdiobana Rchrstodc angasetd und baim wertaren 
Vortieb der Vbrtriebsmaachha aua dam Schid- 
achwanz ausgeaohobert Danach wtd eh we«emeaul- 
warba/M Rohrttocfc durch dan durth da baidan 
gaaatzan Rohratflcka gabadatan Roraalrarvjrandurchh 
dan SdAJatiwianz tanaportart dortaurgawaltaiaira- 
iert und an don auagabauten Rohratang an gar etrt 
Diese VerhaVanstchrrHa wiederhoten stov bk da 
gewonecnte TUnnailanga arraicht to. 

MS dam erfiridungagamaBen Verfahren wird eh 
gGederartg zusairinengeMtztar Rohrstrang harge- 
staH watoiar auch KiOmrnungen aurwaisen kana Dia 
ainmal ausgas<rwbenen RohrstOcka btefeen gegan- 
Ober dem anstehenden Boden ortstet. so daB ratatfv 
Maine Redan betm lunnelvortrieb gafahren warden 
Mnnen. AuBerdem Bind da for dan Von^benOOgtan 
Krafta von der Entfarnung zwtochen der VortrtebGma- 
EChhe und dem Startschacrrt unabhflngig. 

Dadurdx daS tompiatta RohrstOcka ats Ganxes h 
den Schildachwanz varbracm und dort ledgfchaufden 
giwOnsctten Ourehmasser aufgewattat werdeatoM- 
rn Oegensatz zum bekarrten TQbbfngausbau • mog- 

atauart vorzurwhmen und auch nfeht begehba« KanaJe 
anzufartlgori 

Dta arthdurgsgarnftfla Anordnung ar OtaxMQh- 
rung dea Varfahrana umtaBt neben eher bakanntan 
Vbrtrtabomtchir* mrt »irwm SchOd und ainam SchkJ- 
achwanz ehe AnzaH von aufwerfcaren RdniOcken. 
ah Transporlnittet rum Transport dasar Rohrctocka h 
den Schfldachwanz. Aufweilahricrttungen zum Autwei- 
ten der RohrstOcka. weJche vorzugsweise an den 
RuiistQc k ansefbdej^bracritsirid, Arratier»orrW<uO' 
gen zum Anatiaran der Auf*eHung. wobei da Aufwait- 
ehrtchtungen aalaatarraoarend auagebBdet aah 
Mnnen. elm RasTDode reh n^itung xum Aneetzan das 
jawaaa im Sehfcfcchwanz aurguwaiteten RohrstOcka an 
dan berate auagabauten Rctastrang aowie Mtlal nan 
AuscMeben der aufgewefteton RonretOcka aua dam 
Schudsohwanz. waJcha gtatoaeiSg den Vortriab der 
VorfnabarfattchJrtabawirkan kOrman. 

Die BukvaHbaran RohrstOcka bastahan vorzugs- 
wdse aut ringttrmfg zusamniengabOQenen, autwattba- 
ren Binder n. daran Endan rich h Ihaar^sn^htung 
OMrtappan. Aufwaitoara Bandar deaer Art warden zun 
Abdchtan von LecksteUen In Kanalen berate varwandat 
und shd beispialBweisa bub der DE 93 13 379 U1 Oder 
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der DE 44 01 31ft C2 bekanrt. Zwwkm&digerweisa 
besteht sin seiches Band aus teder«te*fc6ch vertxmba- 
rem Material. beispioiswaM eus Stahfclech. 

2wischen den im Inneren dec SchidsrjhwanzBB 
ajjkjewerlden und eusgeschobonen RorvstOcken. wel- 
cha dan Rorvdrang bflden, und dem andehenden 
Bodan verblefct In dar Regal etn Rfagraum. Dies* wird 
rwechmaBJgwweisa verfOIII. becspielswaisa mrt ainor 
sehnett erha/tenden Suspension, um den Rohrstrang 
zu dOtzen und fcm tor dan vbrtrieb der vbrtriebsma- 
cchins eusreichend Halt zu geben. Die VartuCung des 
Ringraums erWgt vorzugswetsa Ober injeWionsdQsan 
am vrjrtriebesbgewandten End* dea SeNkfcchwanze*. 

Um zu vefHndem, daft gogabenenfais vorhande- 
nee oHttondes Wasser in das Innere dee Schfld- 
stfmevuss sindringen kann, und um *e VerfOfcrnsea 
lor den Fangraurn vow Sddds ctw is jizfe i n on rau m tem- 
zuhattan, id as vorteHhafi, zwfschen den AuSunwon» 
dungan dar RdhrctOcfca und der feswrwandung dec 
SchifeJschwanzee Ringe aua gumsaiastiecfiem Mats- 
rial anzubrtngen, die slch been Aufweften der Rohre- 
tOcke en der en AuBenwandungen und gteehzerfig an 
der Imenwendung dee Schittschwanzee dkhtend enle- 
gen. Dfese Rlnge komen enhveder en den AuBenwarv 
dungan der Rohretocka Oder ortsfest an dar 
Iruwiwwidung d« Sc*#*xtiwanzas anQotxnctrt win. 

Die Abdfch&jng dar Stofftanten zwfschen den ek> 
zetnen R o rr stu c fce n gegen drOckendes Wasser Oder 
gag en cSe VerfOlmasse kann dadurch vorgenommen 
warden, daft de AuOankanten der Rohrstucke Jewells 
mM etnem pjaiwrselasSschen Material Oberzogen ernd. 
so daft bairn Ansotzen eines RohrstOcks an den Rohr- 
Strang gurmnidastfcehes Material suf gumrnietasti- 
scneeMstsnaJtttai 

Bei Verwsndung von ffngfBrneg zussjTwnengeboge* 
nan Bflndem, deren End on den In Urnftvvjerichtung 
flbertappen, ftt ee vorteiheft, worn zwfschen den sich 
ubsrtsppendon Bendenden JeweQe efeie fen wesenfli- 
ehen axial veriaufende Dtehtung angeordnetlet; umein 
EIndrtngen von Wasser Oder VertOUmassafeidaalmere 
dee Rohrsoangs an deser State zu verNnderrt 

Besondere Vbrteile ergeben rich, wem die aufweit* 
baran Rohrstucke mrt einem Montierwagen bi den 
ScNkfcxhwanztrarsrw^ 

wagen sine BetaJgungsvcfiierrtung for die Aufweiteln- 
ikfctungen tragi und ml deren Hate dto Rrjhisiocks kn 
SchBdschwanz autweHsL Dfei AufweftefeYfchtungendes 
autweftberan RohrstOcks kflrmen bereits fen Start- 
schscht fei Bngrift mit dar Bettsfrungsvpntchlung des 
Morrttorwagens getoracht warden Nach clem Transport 
durch den Rohrstrang wkd der Montewagen fen Schfld- 
schwanz pocttoniert Danach wird die BarAbgungs^- 
ncntung aktiviert und das Rohrduck eufgewertet So to, 
out einfaehe Weiss slchergestelt daft das Aufweitan 
dee RohrstOdke autDmatech bzw, femgestsuert erfot* 
gen Ham. 

Oar MontJerwagen kann dia aiiweitxven Rohrs- 
tOcka afnzaln Oder auch paarweise fei den SchfJd- 



schwanz transportieren. Fast der geeante Weg 
zwttchen dor \Ax1ri«fccmaschin« und dem Startschacht 
kann vom Montferwag en wahrend des Aussctsebens 
dee zuletrt eulgewerteten RohretDcks zurOckgetsgt war. 

5 daa so daB da« Hin- und Hertahren des Wagere nfcht 
zu Verzbgerungen tthrt 

Die for den Betrieb der Vortriabsmascrtne notJgen 
Vereofgungdaftungen Eegen fen bereits ausgebauten 
Rohrsfeang und warden ranter der vcftriebsrrttschine 

id herg«Ktteppt Sle mussen beretta 1m Startschacht fei 
die aufweltbaren Rohrstucke efeigefadelt warden, so 
(^6 dw ai/f der fey>enwandung des RoliiUj>Big& tuffie- 
gendan Ver»crgirto«WturiQen den Transport der Rohrs- 
tocka fet den ScMUsdwranz behtndern. Um dlese 

i« Schwierigkarten zu besettgen. wird der Mrjnoerwagen 
vcflesMfterweise mrt einer Efeirichtung versehea we»- 
che <Se VeraorgijngslelJurigen vor dem Mcf^erwagen 
art^undrvsarlmwkskrablegt toMnrtsnclewf- 
wsnbaran Rohrstucke such fen afeigefAdettan Zustand 

as beHnderungsfrei durch den Rohrstrang Nndurch Mns- 
port art warden. 

Waiters VbrteSe ergeben sich. wem der Monti or - 
wagen fen Scfdctechwara an efeie Andockstafon der 
vbrtriebsriiaschine angekoppeft wird: Herdurch wfed 

35 der Montlerwagen fei relatlv zum SchldEchwanz defi- 
nierterlage fast nit der Vortriebemascr ife ieverrju^an. 
twer d>« Autwerting des FtohretOcics •rto»gt Pds»- 
tfejnierafevlchtunB kann der Andockstation zugeordnet 
sein und auf diese aferwfeten. so daft efei genaues 

so Amotion des nau aufgmrartsten RohrstOcto an den 
bereits ausgebauten Rohrstrang ferngestauert bzw. 
automattoch slchergestelt 1st 

Die Andoctetation bietet weBerhin die MogficnkaH. 
d«nMcrtierwagenObergeeign»UKur^)tu^ 

x an die Vwaor gu ne ei ahungen der Vbrtriebemeechine 
anzuschfieSen. Ober tfia AndOcfestason kam b e apMs- 
wetsa der Amtauerfenpuls (Or du> Bettfrjungsvonlcfv 
lungen an den Montierwagen weftergatertet warden, 
Oder rjfejserkam mJt Strom. DruckJuft, HydhiuOcof oder 

40 derglekhon (Or die auf dem Montierwagen rur Aufwal- 
tung und Prjtitionierung des RohrstOcks vorhandene 
Mechank versorgt werdea 

Efete besonders bevorzugte Weftorbidung des 
erTns^gsgemlOen Verterm besteht dsrin, dad 

45 zusatzOch zum aufweHbaren RohrstOck Jaweits eh 
ZusauTOhrstuck In den Schndsorwwu tranaportiert 
wfed wefches nach dam Aufwattan. Metier en und 
Ansetzsn des RohrstOcks an den berate ausgebauten 
Rohrsftang fet den Bereieh der StoBkante rwtahen 

so RchnrtflckundFJohrstrangvwbn^ 

tet w«d, be es an der fevxjnwandung dee Rchrstrsngs 
anaagt Danach wfed die AutweHung des Zusabrohr- 
stucksarratlsrt 

2wsc>ntf Ogerweise wbd zum Transport jewels 

u abesRclwstOcksundtiriesZusatzro^ 

terwagenverwendet, dar die beiden Tails xusamrnenin 
den Sdtidachwanz feansportiert. dort zunachst das 
RohrstOck BUfweitet arrdJert und an den berate eusge- 
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tauten Ruti tiling ansssd, und danach das Zutatz* zunschEt cin RortrctQck in dot oben baschriebonon 

rohrttucK in Pociton bringt. aufwwtat und irretiert. End Www aufgowetttf und an don bereits auGgebauten 

nacn diesen Venah/ansschritlen wild das Rohrstuck Rcrrrtrang angesetzi werten. Sodann kann de rweite 

been wefteren Bohn/ortrlob out dam Schftxscrtwanz BetaiSgungsvccnehtung for eat ZuE&tzrofrstuck entang 

ausgwchobea . 5 dar Rchrachse venxhoben und das ZusatzrohrstOcfc 

Bel daaar be a ondan i vcnefihaften Vertahransvari- nillele Anheben dar zugahbrigen BeUfigungsvornch- 

ants entstaht eln Bohretrang. der aus aneinanderge- tung an den Scheftei dar tmenwancfcng des Mr- 

setzten RohfEtOckan besteht wobei jedar sJrangs angetegt und aufgeweftat warden. 

VarbindungsstoS zwiachen zwei benaxnbartan Rohrs- Das ttf indungsgemi&e Varfahran und da Anord- 

tucfcen fiber ©in an den Innenwandungen beWafRohrs- »o nung zur DurchfOrnjng des Vertahrens warden im W- 

tucke zugieiGh angepreatss Zuwtoohrstuck vsrUgt gandan durch ain AucfQhnjngsbeiGpiei naher ortfiutart 

Dieses Ziaato-oh^tucK kam fl.eicn lang wit die eigont- Dieses wild anhand dar beigefOglen Zaichnungan 

lichen Rorirstucke a us gcbJdat sain, so daB sich im beschrieben. Ea zetgerc 
Ergebnie ain doppelwandgaf Rohrstrang ergtjt. Um 

Materia) zu speran und um Maine Krirnnungcradlen is Rgur 1 Bnan settSchen Schndt durch sine Vbr- 

dee Turmria zu ennogfichan, sind da ZusaUrchrstOcka trtabsmascnina mi dam wrderen Ends das 
vorzugswelM deulch kOrzer ajs da eigerrtSchen 



Die ZuaatzrarvstOda biatan dan groBen Mortal Rgur2 das Detail flaua Rgur 1; 
daB sis da jewels banachbarten Rohrstocke zantriaren m 

und In tver Laga zoeinander stabUsleren. Daneben Rgur 3 aim Dareteltung wis Rgur 1 wahrend einee 
QKnen we oen ourcn oe HorrEaxM geoaaecen nonr- 
strang nadi auBan eb, such warm KrOmrnungen das 
Tunnels zwischan den ainzelnan RohrstOckan Rngan Figur 4 das DetaJ IV aus Hgur 3 wahrend eines 
e/zeugen. ss noch spateren Verfahrensabscirilos; 

Das gesamta adndungsgamaBa Vedahren zum 
Herstefan ernes Tunneb im Schfldworlrieb kann famge- Rgur 5 einan Schnra enttang dor Linie V-V gemaB 
steuert ertaigan. was tor nfcht begehbara Kanftte von Rgur 3; 

grOBtar WichUgtett tel. 

Naban dan vortalharten Weitaibildungen das x Figure eina percpeMnrtsche SMzze eines Montier- 



chen 2 bis 14 findan bssan, eraeben rich vorte»afta 

Ausgestarajngan der enlndungegemaBen Anordnung Rgur 7 einen Abschritt etnas m» dar Erfindung her- 

ausdanAnsprochan1Sb»29. gestsften, nieht bagahbaran Kanals; 

Die Anordnung zur r>»chluhrung dea Vanahrena as 

tori Irwbasondara ainon Monfianmgan urrtfassan, der Rgur 8 eina Danteflung wta Rgur 1, Jedocri eaiaa 

eina D etflflgungt wj richtung (Or da AufweitaiTrfchlun- anderan AudQhnjngsbejipiais. 
gentngt wcbeidesaimwe sa rilc h enBuanw^des te n s 

einam Drahwerkzaug besteht. waicnas ricb bekn Auf- Die in Rgur 1 dargesteRe Vortrtebsmascfwie 1 

weiton des RohrstOcks im Bngril nil einam Rttzal der <o urntaBt einen ScbDd 2 rrrl einem nacMokjenden ScMd- 

AufcrteeirMRuno bahndet und anhabbar sowfe sctwranz 3 und rirwm Sctnaklrad 4, wsichss mil Hai\- 

abaenkbaf ausgebiWetistDasgenannteRtoeldarAirf- metsJkrarkzaugen 5 versahen 1st Der in einen 

weteinricntung kann atso schon im Startschacht avf Brocbermum 6 geiarigende Abmum wM Ober eina FOr~ 

das vorzuyweaso nach oben gencnteta Drehwerkzeug dedeitung 7 in den (nkhl dargestsften) Startscnacht 

aufgasatzt warden und wahrend des Transports des *a abgelertet 

autwafca/en RohrslPc^niitdasamimElngrWbiefcen. Die NAvaiebamascNna 1 1st mMaJa Steuerzytindern 

rocnoern oar wonparwagpn m ocnuDBcriManz ange> a lenaDar. tin ixananaies 9 arzaugi cae w oan tJonr- 

icmman kA. kann das Drahwerkteug angaboben war* vortrieb nohvamflga DraMMwegung, woNngegen da 

a an, na oas nonruuoc an acnanai oas vonneoanaii iman wnrtaoazyvnam iu arzaugi 

ScWWschwuee anOegt Donoch kanr das Rc*Tf«Od< » wkd, weicne rictt aut dam durch da Rohrstucka 11, IV 

durch emfeches Drahan dea Drerwerkzeugs behindo- und irgcbOdetan Rohrctrang abetttren. 

mngsfreiaufgawsM warden. An den Stoekanten 12. 1? zwischan den einzeinen 

Zur DurtMurrung der Wnahrertsvarianle. weiche Acrrstucken 11. ir ur^ irt^enden lr»wwdun- 

mH ZucatzrobrstDckan arbaitat, vertOgl der ktentterwa- gen der Rcbretocka 11. IV, 11" aniegerrie Zueatt- 

gen vorzugsweisa Ober rwei EMXtbgungsvctrkhtungen. as rohrstocka 13 und 13* angeordnet. weiche den 

die unabhangig wnatnandar beWigber, unabhangfcj Rcbrstrang stabBisteren und gegen ajnddngendaa Wkav 

vwehandere/ihebba/uridateaftkbtf serabtflchtsa 

and or venxhJebbar ausgabBdet sireL Hlerdurcti kam Die Vortrlebszylindar 10 stotzan sich mil thren Kot- 
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benctangen u aut ainer Dfuckpiatte 15 aU wetehe wie- 
datum auf dem \*orderstan RorirstOck 11 auflfegt 

Wefternln sJcrrtjer skid eine PocWortereinrichtung 
16. wtfctie mt doer Andockstation 17 rusammenwrkt 
eowi* VersorgungsJeftungen 18. Halteplatten 19 und 
FOhrunpsschienen 20. Ola FunWon desor Telle wW 
epeaar erlflutert 

Rgur 1 und Rgur 2. eine vergrt&erte Daretellung 
dea Datala II aus Rgur 1, zeigon dan Vertahrensab- 
schrttt In dam daa AuaacNaban ek>ea Rohrstocks 1 1 
aus dam ScNW&criwanz 3 beim gWcnzeJtioen Vbrtrieb 
dar VbrWetJsmaschine 1 erldgt Herni «st in Rgur 2 
deuCeh iu eehen. wfe aich da totoenstange 14 auf der 
DruckptattB 15, und dleea rich auf dam Flohrstock 11 
ebstitzt An der Stoftante 12 iwiechendem RohrstOck 
1 1 und dam Rotaatfk* 11' etat daa 2ijaatzrohrctodc 13. 
B^iai«,dB»Ptohr«0ck11uidd««Zua«Wrt10* 
13. Und vor dam AuascNeben aufgewettat PoeWontart 
und anaHart worden. 

Sowohi die Rdastocka 11, IV. 11" Ha audi dJa 
ZuaatzrohrdOeka 13. 13* bedehen aus S ter aMechban- 
dem, wektie rich in Unfengsrichtung Obertappen. Die 
bn Gberlappungsbereich auBanfiegendan Bandandan 
derRohrstuckell. IV. 11" tragen je zwd Rtael, de In 
Jewells dnen zahnstanoenartigen Sdiftz Im Jnoertle- 
gendan Bandende dngraifen und mrt dJesen zusanv 
men de AuSWtwKrrtungen 21 biden. Durch Draheo 
dar Rftzd warden de bddan Obertappenden Banden- 
den gegenehander verschoben, was die Aulweftung 
der RohrstOcka 11. 1V. 11" bewirkt Auch de Zusab- 
rohrttocke 13.13" ehd mH sdchen Aufweiteiriridrtungan 

Die AuBenkanten dar RonrstOcta 11. 11* tragen 
n^gsurrtauterde Dichkxdle 22, 22*. mttats wefchen 
da StoBkante 12 abgedebtat wWL Die Dichtwirkung 
wtrd durch dee Anpreseen dee Z UaluuliU Octa 13 an 
da foerwandungen dar RohntOcfca 11 und IV im 
Berefch von der en Sto6*artte 12 noch erhOht 

Die Dlchtprorie 22, 22* Bind euBen mH rlngsumlau- 
fenden Dichffippen 23. 23" versehen. wdche de Funk- 
ten von WcWrinpen Oberrwhmen. wia m Rgur 2 
erwchttch.verNndomdeseDk^^ 
anstehenden Boden 24 gegebenenfaOa vorhandenes 
drOctandea Waeeer zwfiashen dem durch da Rohrv 
tocka 11. IV. 11" gebikteten Rohratrang und der bwen- 
wendung dea Sehndedmanzea 3 ina Inner* dar 
VDreMoaittscniM i Mnwayon oil 

D9ri*kchencVnRerwb^11.11\iriindderTi 
er»«k*endenBockw2*verbl*bervJtrer^^ 
ml eher duxh InjeWkxwlOoen 26 eaigobrachlan Sus- 
pension 27 verfQflL Die InjeWonedOeen 26 sind ledkjfich 
achemaSsch dargestdfc ale befindet tkh zweckrnaBi- 
gerweise Im Beraich daa bchrvortriebaabgewandten 
Endeed«Schadtctiwan2es3. 

let h dan Rguren 1 und 2 der Vartaraanaabachritt 
oargesteOt, ri welchem d* Vbr*iet*maschin« 1 vwgfr- 
trieben und das nietrt angeseWe RohrslQc* 11 aus 
dem ScriBdsehwanz 3 ausgeschoben wtrd. so zeigt 



Rgur 3 den VerfDhrenaabachnSL in dem en durch den 
bereiti auagebautan Rchrstrang 11, IV 11' Nndurch 
tartsportiertes Rchratuck 11" im Schadschwe/iz 3 auf • 
gewdtet und an daa RohratOck 11 angeaetzt *WL Die 

5 NAxtriebemacchine 1 stent dabd ctiS: da Kotoensta/v 
gen 14 aind in de vbrtriebszytinder 10 eingefahren und 
die Oruokptette 15 iat vom RofwaWk* 1 1 weggengea 
Das nau in den Scrikfcchwaru eingebrachti Rohr- 
stock 1 1 " iat zuaammen rnjt ekwrn ZusatffohratOck 13" 

19 auf e!nem prfer verBirrtacrfl darossleaan) MortJerwagen 
23 durch den Rchrstrang 1 1. 1 V. 1 1" Wriliach tanspor - 
fart wordan. Der Monfiarwagan 28 iat run an der 
Andockcadon 17 angekoppett urrf Otter dePcattonJer- 
etnrfchtung 16 in PoeitJon gebracm *orden. Daa Rohr- 

u etik*11"ieglBufgedBeia5gurqavw 

de bafdan AufweftdrrkiAjngen 21 aut Ebanao fagt 
daa ZuaatHohrttucfc 13" auf etnar Bata^gunpavcrrtch- 
k^g 29^ fur de AiiwdteirwfcttunQ 2V aut Die Beffltf- 
gungavorricf^ungen 29. 73 baatahan im wesenfchen 

x M jaOrertwenaeugenX.30'.wek^aichimEing^ 
den obanfaeexMetoenen Rtaafn der Aute^rrichturv 
gen21,2Vberndea 

Die SetWgungavorricritungan 29 fur das Rohrstuck 
11-«ind ainem vwdaran ArtjeJWisch 31 dee MonBer- 

b wagena2azuge«enet:eiesiridanhebbaru^ 

bar auagebldeL Die Betttigunp^wn^rtung 23 lur das 
ZutattiohrelQck 13* afat auf emem ebenfaJte anhebber 
und abeenkbar ausgeWdaten hJnteren Aibettstiach 32 
dea Montierwagens 28. watcher reiatJv zum vorderan 

so Arbeitstisch31 vanxhielfcaristdea Wrmelnemr^3p- 
pefpfeii angedeutat. 

SowoN der vordere Aibateaseh 31 afa auch der 
nMera Aibetefiach 32 dea Mwtferwageria 28 varfOgen 
Ober Var«pa»ir«y1indar 33 und Sff. wee^ beim Thws- 

« portcteRornaXkal1~unddeaZuu!zrorna^13* 
dcherataaen. da8 de Drehwertaeuoa 30. WlmBnojiff 

Zum Anheben der BetajkjunoavorrichtMngen 29, 29* 
warden dte Vartpannzylinder 33. 33* eirigezogen. 

40 rtoMoTderwBgen28wddnebenreerr 

barenft»dem.wek^danMcn»erwagen28gegenden 
Rchrstrang 11. IV. 11* abstotzen und vor dem Rohr- 
stock 11" bm Nnter dem Zusatzrortrslflck 13" ange- 
ordnet sind, Rlrvungsrader 34 aut wafcha in den 

43 Fornaigsscr»Bnen20kuifan.r^FOhrungs^ 

tragen de Vannrgungaieitungen 16 mrtteta in ragdma- 

eigen Absiflnden vorgeeohenen Hatlorjiatten 19. Beirn 

Varlahrendaekkxrtferweoe™ 

IV warden de RJIrogeechienen 20 aufgrund der 

so F0hnjr*srt^34artgahobeasodaBweg^ 

ptatten 19 im Ergebnie auch de vanargungateftungen 
18 im Bereich des Mordeowoens 28 arigehoben war- 
den. Die Vereorguigdeitungen 18 stelan daher beim 
-fransport dea Rdvsttcka 11* und dea Zusatzrohr- 

0 aaickair kern rtnderr* dar. 

Fk>«4zekjtdasDetair^auBFigur3,jec1xhwah- 
rend einea gerjenuber Rgur 3 epataran Verlahrensab- 
sohnJtts: Daa RohrstOck 1 1" wurde bereils aufgewdtet 
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und an das venter* Ende dec Rohretrwigs 11. 1 ft 11". 
alsoanda*Ftorirst0ck11 angesetat Die Aurwerteinrfch- 
tungen 21 sind scfeeta/retierend, eoda8<fie Aufweitung 
dauarhaft 1st Die Drerrwerkzeuge 30 das vorderen 
AfberWisches 31 tind berwts wieder oingefebron und j 
rich! mrfY 1m Bngrifl rrtl deo FVtxrtn do* Aufweileinrich- 
tungan21. 

Der hint era Arbertsfcsch 32 wurda rdafiv rum vor- 
deran Arbehstlsch nach voma verschoben und hier- 
durch das ZusatrrohretOck 13" in Position gebrachL is 
Das Zusatzrohrstuck 13"befhdet rich run hn Bereich 
d^StoBtanlBl22w«chond«mFk)rrKt0c»(11 und dem 
RohrstOck11" Durch Arthetxn d&« Cfrer**«1aftugs 30" 
in dan ScheHeJ dee fcjrashengs 11. 1 r und Drahung 
dot RiU»l»dof Aut^ainriehBmQ21 , wifddasZu6ate. a 
rohrcbJck 13" eufgewetd und gagan die hwvanwandurv 
gen das Rohrstucks 11 und das Rohretucki 11" 
verspannt 

Figur 5 zeigt ainan Schntt onttang dar Urie V-V 
gemeB figur 3. AuSertfegend erkennt man dan 
(pjeschnttenen) Sch&dschwanz 3 und hi Drauteleht das 
nohrsttick 11 und das ZuKatoohrstOck 13. weiche das 
voidara End* das berate ausgabautan Rohrstrangs bil- 
dan. Das irit dam Montierviagan 2B transportiarte Rohr- 
siucfc 11- 1st ebenfatts In DraufslcN da/gesteOt. wobei 
zu erkennen ist daB as zwei flberlappenda Endan suf 
waist und durch rfne FtoueJvbewegung der bekten 
Endan aulgeweitet warden karat 

Dar (vereintacht dargestelta) Montierwagen 28 
umfaBt neban dan bererts beachriebenen Drehwark- 
laugan 30. dam in deser Darstertung alein schtbaren 
vorderen Art>eftstech31 und den Verspannzyfndem 33 
ehi Geuetl 35. welcbes einerwrts dk> Art**teikcbe 31. 
32 und andererverts die (in Rgur 3 nkt* ertanrtoaren) 
RMar 36 hsgt, rrtttala watcher* etch dar Morrtarwagefi 
28 ha Rohrstrang 11, 1ft 11" Nn- und harbewegen 
term. 

Am vorderen Ende das Montierwagana 28 kt'etie 
Kuppiungsvorrichtung 37 zum Antoppoin an die 
AndockKtaUon 17der Vbrtnetemaachine 1 angeordnet 

WeitarhJn 1st hi Figur 5 gut zu arkennan, wta die 
FOhrungsradar 34 das Morrterwagens 28 In den FOh- 
rungtschionon 20 Ifiuten. woiche mtteta der HattEfjtatle 
19 de V bso rgung tte aungan 18 unter dem MorrSerwa- 
gen 28 ■nheben. 

r^6rek^eineper8peWMecr«DarstelKjng eines 
Betapiete (Or ainan Montiarwagan 2B,wefcherberefta On 
abler vareWachbxan Form) In dan FJguren 3. 4 und 5 
dargastalt h*. Auf dam Qestal 35 1st am vorderer 
Aibetassch 31 angaordnet wetoher zwei Drahwerk- 
zeuge 30 ak BetabgunrjevijnlcMung 29 MrdeAutweit- 
ainrichtungan 21 der Rohrtiucka 11-tragt Auldiasan 
Drahwertaeugen 30. wetche anhebfaer und absentee/ 
ausgebikJet etnd. Kagt eln drtchpunWart angodeUetes 
Rohrstfick 11- aut Dar vordere Arbetefceh 31 «t 
rechts und inks mil Varspennxyffndem 33 versehen, 
welcha dam RohrstDck 11" hn Zusammenwfrkan ml 
den Drehwerkzaugan 30 einen sicheren Katt fur den 



Transport gcben. 

Der rwrtare A/betebsch 32 des Montierwagens 28 
1st rrvtlafe WxfehrscNenon 38 und f^ngUebarn 39 
Ibigsverechietber auf demGestel 35befesbgtEr1r8gt 
ein Drehwartaeug 30'. wekhee im Zusernfnertwhken 
mftden rectus und Hnki angeordneten Verspanruyin- 
dern 33' das ebenfeb strichpurMarl angadeuteta 
ZusattrohrstOck 13' halt 

renter dam Zusatzrohrstuck 13" 1st das Gestail 35 
des MontJerwagem 28 mH xwei abgewinkettan Rfldam 
36 varbundan. weiche aufgrund Iser Abwinkhax) aenk- 
racht *uf der Oberfad>« der Imonwanding d« bgrwts 
ausgebauen Rohrstrangs 11. 1ft 1 1" ebroten Ebaneo 
beftnden etch vor dem RohrstOck 11" zwaJ abgewln- 
terte Rader 38. Zwischen den beiden vorderen Fad em 
36 hd aJna Koppluncsvcrrichtung 37 zum Antoppeti 
de8Mon*erwager»28an<fieAfttocksttfk^ 
tlebamoschJna 1 vorgecehen. ' 

Die ebenbRa am Oeeteil 35 angabrachtan f Oh- 
io rungvuim 34 tauten in den Furrurtgsachienen 20, urn 
dtese zuasnmn rrtt den (War nlcWdergesteWen) Var- 
Eorgur>osleitijngQn 18 im Bereich des k^xtterwagens 
28anzuhabaa 

figur 7 scMaBlich zeigt einen Abechnrtt des hn 
a erfindjngsgemflBen VWahren mil dar BrtnArqa 
gemaBan Anordnung hsrgedaUen rV*rstrangs 11.1ft 
11". 11- l^durchbrochenen Unionist angedautat, wia 
cfie ZusatzrohrstOcke 13. 13' und 13* jewels inrvamaJb 
der BohretOcke 11. IV. 11". 11-sitzen. In diesar Der- 
30 stetung wkd tarner deutfich, dafl die Dictriippan 23. 23* 
dar DicWprof ha 22. 22* ate urrteutende Dicmringe wir 

hi figur 8 W ein enderes AusfOrinnrAbaispiel ainar 
arfindungsgarnftBen Anordnung entsprachend dar Dar- 
* steeung von Figur 1 gazaigl rJte Ntor%iebs«»chine 1 
dteees AusfOrvungsbetepids enthak ein Talastaptel 
40, waJches tai wesantfchen durch ein e*i6en!egendee 
HOarohr 41 und ein gegenObar desem kcaxiaJ var* 
acraebberen hwanrohr 42 des ScHkisortwanzes 3 
40 gabildet 1st Urn da VanaWebung das HTJtrohrs 41 
gagan das hwerwhr 42 rrthnaehan zu Wnnaaistauch 
die FftdarteHung 7 mit einem Tele«topabschn»43var. 

DasTekxkor^40wWdurthTeleskpr^^ 
45 die sWirrfdete vorderer Lager 45 am vorderen Tea der 

hirrteran TeO der N*slrlabsmaBC«nB 1 ebstQtzen. eus- 
airuuidargaschoban und wieder aingazogaa vbr dam 
Tetoskoptefl 40 verfogt die \M*btn+&cHrm 1 ober 
«9 eineAnzahlvon vorderen Ven*»nneh*eJten47.hiant- 
sprechender Weise befinden dch audi Writer dem Tel e- 
skopteB 40 umfangsvarteit Verspanneh^vaBan 4B an 
dar VbrWeberrteschine 1. 

Die Ven^persiabtieoen 47 und 48 bestehen jeweihi 
S3 aua zwei r+Jbzyfindem 49. mttals wakhen je ah 
AuBerwnsidabschnal 50 in dan urngabenden Boden 24 
gerJrucW und eus rJesem wieder herausgezogen war- 
den kana Durch ebwecteelndes Bdatigen der vorde- 
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ran Verspanrteinheiten 47 und der hint er on 
Ver^enneifiheaen 48 und m't darsuf •bgesbmrntan 
En- und Auszierfcewegungender Telestapzyfinder 44 
ergibt den eeie wurrnartlQe Fbfibewegung der 
triab«mEcr^Bl.6oda8odid3€setorden\fertrkbim 4 
wesentficnan nut gegon d«n anstehonden Boden 24, 
und nicht gegen den BusrjeSauten Rchrstrang 11. 11". 
Il\ll-ebst0trt 

Das in Rgur 8 gezeigte Ausrutningsbersplel einer 
erfMungsgarnlBan Anordnung ermOgflcN also ebnen 10 
tanttrUerlichen Vorfrfeb, wanrend an Schutx des 
Senadxhwanzes 3 der Rohrslrang 11. IV. 11", 11"* 
hejgestett *W 

Unter Bezug auf die Rguren 1 bis 6 wird noehmate 
auf de FtfMonnreiM daa dorl gezaglen Ausfub- 1* 
rungsbetepiafs eingagangen: 

an (nkht dargastaMan) Startscnacht warden tin 
aufwattbaree Rcrwtock 11" und am TusataxMIkk 
13" adds Drahwarkrauga SO, 30' das Mon*erwagent 
29auf0aaamundriMatadarVBrcpannzyfirdar33.3T » 
auf dam Monfleiwegen 28 verspamt Dam wW d«r 

s*eng. 11. 1 V, 1 1* Nndunh bis in dan SchldschwanzS 
der Vbrtrfabarn aac Wna 1 verfehren. Kerbd stotzt ar 
dch mrlteis vtar Rfldam 36 an dar tnnenwandung des a 
Rorrttrangs 11. 11*. 11" fib. 3eichzef6g warden da 
FDhrungsachtenen 20. und mit diaaan Ober da HaJte- 
ploflan 19 die Varsorgungslaftungan 18. mfttatt der 
FOhfungsrdder 34 vor dam Monti erwagen 28 angeho- 
benundhxitarcfieEem wiedw abgetogt *> 

Parana! zu diasam Vorgang wM ffa Vortriabama- 
schJho 1 1n den Bod en 24 getrieben undgieteraertig das 
zdetzt angesetrta aufwefibara Rohrsfflck 11 aus dam 
SdTfc fcch aaatt 3 ausgeschoban. Mam sicn da Vor- 
tfebszyfindar 10 obar die DrwckptoaelSauf dam Bohr- » 
d0d<11ab6t0tzen{vgiRgur1undFIgur2). 

NachdamdwRohrrtfxkll runezuvofcttrdigaua 
dem ScMdscnwenz 3 tiageechoben 1st warden da 
Kofeenstangen 14 In die Ntortritfcezyflnder 10eingefeh- 
ron. der Bohrvortriab wird gestappt und dar Monfierwa- 40 
gen 28 wW Obar die Andochstation 17 an da 
Vbrtriebsmaschine 1 angetoppeft. Mtteis der PcsHio- 
rtoeinricritung l6wirddarMontierwBgeri2dBDpoGf&>* 
r^daBdas«idemlitoi«erwB9en28ln«!por«^a 
RohrtfOc* 11- nach dam Aufwarien an dar vorderan as 
Kanta daa Rchrsttcks 11 artiegi (wjL Rgur 8). 

Zum/^wdtenctesRonretOxtell-werdendebeK 
dan Drehwertaauga 30 daa wwderen Arbeftsttcnes 31 
daa Monsierwagerm 26 angehoben. bis das noch nkht 
autgeweilata Rohrstock 11 bn Schond daa SchDd- so 
Schwartzes 3 ansagt Dam warden da Oi e hwertaeuge 
30 betflUgJ. so daB da Aufweitekiricntungan 21 das 
RonrttOdt 11" auJwerterv Macndem die Dicnfllppan 23 
dar Dlchjprofle 22 rundum an der Innenwandung des 
SchadBCh*an«6 3 anSog«n, wW da AuWung arn>- 85 
6ert*wBsam»rts<*tt ^ durchainasebsiafTatiinM^ 
AufweOeWlchlunq 21 ertoigl - und dia Drehwartaaupa 
30 warden wieder abgesanhL Sodam wtrd der Wntere 



Arbertsfcch 32 bus Morrfierwagerts 28 nach vome zum 
vorderan Arbeitsfisch 31 Nn bawagt urn das Zusatz- 
rohrstOdc IT in sine Position zwischen da Rohrstucka 
11 und 11' zu bring an. Das Drehwerkzeug 30' wird 
angehobea bis das ZusalzrohrstOck 13' hn Scneitel der 
beiden RchrstOcke 11 und 11" stet. wonach das 
ZusatzrohrsiOck 13" durcn Betfitigen des Drehwerk- 
zeugs 30' aulgewertet wlfd (vgl. Rgur 4). Die Autworh^g 
das ZusatzrohretOcta ir bewirW ainB Zantriwung und 
Stab3sterungd«r beiden Rohntf0d»11und11-sowia 
aba verbeeserte Dicntwtrlarig der zwtschen deson l»- 
genden DichtprofBe 22 und 22*. 

SchfieBich wird such daa Drehwerkzeug 30* auf 
dem htnteren Arbetetfscn 32 des Montierwagere 28 
ebgesenkt und der Mcrtieiwagan 28 wieder zurfkkin 
den Startichacht vartenran. Der Vortrteb kam bareBs 
i^ederaidgenorn m e n w erden, wtfa^darMontJerwa- 
gen28dun*danft>rwtran3 11, 11'. 11M rrurOckin 
den Startschacht lOufl Die Vortiebszyfinder 10 sttzan 
sich dam Obcr da Druckplaflt 15 auf dem new einge- 
tncntan FtahrstQck 1 1" ab. Dar balm AusacHeben des 
neu aingebrecnten RoMOda irverbWbenda Ring- 
raum zwtschen decsan AuBanwandung und dam ansta- 
henden Boden 24 wad mit amer sehnel ertiartanden 
Suspension verprefit um den Rohrstrang 11, 11', 11". 
11-zustabifcieran. 

Das in Figur 8 dargastafRa Ausfuhrungsbeispiat. 
des rich von dem eben beachrtebanen Austuhrungsbel- 
qjiel unterccheidet ermOgflcW etnen urrterbrBchungs- 
freien Vortieb, wflhrend da Hersteflung das 
Bohrstrangs 11. IV. 11". 11" gfeidrwohl in dar oben 
bescMebenen Weise erfdgt; dam de Vtartrtabsma- 
achina 1 stOtzl e*h im wasentEchen rrittete der Ver- 
^3emeW»ejtBn47.48gegendaneaJen24atx 
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22.2? DichJprcfi in Urrfanr^nchtung few* Qberteppen. 

23. 23' DfctKSppen 

24 Boden 3. Vwfahreo nach «inem der AnsprOche 1 odor 2. 

25 Rinc/aum dadurch goluirirudcrinel» daB nch do \fortriebe- 

26 InjaMnrwttM < maschine (1) Fur don Vbrtrieb jewots auf ctem 

27 Suspension zutetztanden Rohrstrsng (11. 11*. 1V) snoesetz- 

28 Mcrterwagen ten RohretDck (11") abcJDtrt. 
29.27 Betfitigungswmchtung (for 21 . 

21) 4. Vertahren nach mnem dor AnsprOche 1 bis 3, 

30.30" D ro hww tao uoe to dadurch gakennzelchnat, daB eich do Vortriabo- 

31 Arboteiisch (wrderer) rnascHne (1) Ur den Vbrtrieb Im umgebenden 

32 AfbofcSsch (hWonx) Bodan (24) abdOtzt 
33. 33* Verepenruyfinder 

34 FOhrungsrdder 5. Vertahren nach einom dor AncprOcho 1 bis 4. 

33 Gedel is dadurch gekannxeichnat, daB aai twk chen dar 

36 Radar AuBenworidungdas Rohntrange (11. IV, 11") und 

37 Mj^ptunosMifflcMung dem onetehenden Boden (24) mrhandener Ring- 

38 VerWnchJona rtum (25) verft* «M. 

39 Langloch 

40 Tdostaptai » 6. Vertahren nach Anepruch 5, dadurch gefcenn- 

41 HOArohr zefchnet, daB da VerloJIung dee Wngraurne (25) 

42 trinenrahr Qber bietfonGdOsan (26) am vortrieteabgowend- 

43 Tdestopabsctritt ten Ende de* SchiUschwaruM (3) orWgt 

44 Telestocsyfnder 

45 Uger(v«deree) as 7. Verhhran nach eJrwm dar AnsprOche 1 bte a 

46 Lagar(Mnteree) dadurch oekemzelchnet, daB do Abdchtung dw 

47 Verspannamheiten (vordero) Schfldschwanziniwvaums gagan cVOdcendas 
46 Varspenneinherien (hfmere) Wasser Oder gegen eino VertoDmasse miners xwt- 

49 HutayOnder schender AuBerrwandung dec RchretOcte (11.1V. 

50 AuBeriwertabechnrtt x 11". 11") und der Irvienwandung doe Schfld- 

echwanzes (3) ingeordneter range aue rjurrirrieia- 

PoleiilsnepfOche stoschoffl Material artdlgL 



1. Vortatron zum HtrsteSan oines Tunnds im Schid- 8. Vertahron nach einem dor AmprOche 1 bi« 7. 
vcnriab rrtttoigondan VbrtaJremschrtBen: » dadurch gekennxeichnet, daB der Traneport der 

aufwehbaren RornlDdiB (11-) rrft arnem Montior- 

(a) Vbrttob einer Vbrtlebcmascttne (1) mft *a9mW«kM*d«frfttotato(U^}»rih 
einwn Schid (2) »rwn Schidtchwaitt (3), in den Schidschwanz (3) tmmpcrtert und dort auf- 

(b) AuseehJeben einee RohrdOcta (11) aue weitet 
demSchndecnw8JU(3)belmtorfrlrfi m> 

(c) Transport einee a u fweife or on RohrstOcto 9. Vortahren nach Anepruch 8. dadurch gafcenn- 
(11-) durch don hereto ausgebauten Rohr- tolchnat, da8 der Montiarwagon (28) boon Dirch- 
etang (11. ir. 1V) htndurch In den SchW- teuton das Rolwstrangs (11. IV. 11") da 
echwara (3), Vbr so rrj u ngstofangon (18) der Vbrtrfobemeschine 

(d) Aufwertan dee autwerbaren Rohrstodci « (11)tnT>erx«oc^BdesedenTrifis^der Rcrvv 
(1 1-) im ScMdschwanz (3) und ArraUeren der tOcte(tn r*=NbeWndam. 

Aufwefiung. 

(e) Aneotzan das autseweaatan RohretOcks 10. Vertahron nach einom der AnsprOche 8 und 9, 
OH en das rxfrvcrftleb es orttgo Ends des dadurch gekennzeichnet, daB dor Mcrtierwagen 
berate aucgebauten Rohrstrangs (11. 1V. so (28) im Sch fcfcc hae m (3) an do Vortrtebcma- 
1V). ed^(1)ejigetappettvnVd. 

(f) WierJerhoien der Vertahrensschrtta (b) bis 

(a). 11. Vertahron nach Anepruch 10. dadurch gefcartn* 

zelchnet, daB da Energieversorgung und/odar rJe 

2. Vortahren nach Anepruch 1. dadurch gekann- ss Steuerung doe Mortfenwagam (28) imipiuufcyw x^ 
2aM^riaBe)eaufw^ttweRc#wvt0cKa(11. IV. tenZustandoborde Vc*»iobernsacNrto (1) ertdgt 
11", 11") rtncjWrrdg naanmwigebOQena. auhvett- 

bare Barter verwendel warden, deran Enden tich 12. Vertehren nach einom der AmprOche 1 bis 11. 
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dadurch g efce r wu ol ch not, daB zusatzfich rum ftuf- 
wwtba/an Rorwaxk (1 1") jaweils am Zusataohr- 
stuek (131 In den Schfldscrrwani transportierl wind, 
wefchee nach dam Aufweften. Arretieren und 
AnsetzendeeRohrdadstlllandanbereilsaue- 5 
gebautan Rofwtrang (11. IV, 11", 13. 131 den 
Bereich der StoSkante (12) rwischen dam Ftohr- 
sttck (in ond dam Rohretrang (11, 1 1*. 11". 13. 
13) verbracht und dort aufgeweitBt wird. bis as an 
den Imanwandungan das RohreJuckj (11") und to 
das RuH h a a ng a (11) anJIagt. wonach die Autwef- 
tung arretiert wird. 

13. Vertahren nach Anspruch 12 und einem dar 
Anspn^8bia11.dadun^gakanrnaichnat,daB »* 
dar Montfarwagen (28) jawaOB ah RohrstOck (1 1") 
und am ZusaizrchretOck (13*) tueemmen ei dan 
Schidcchwanz (3) transporter!, zunOchst daa 
Rchrstock (11-) auhreKet. arratiarl und an dan 
baryta auagabautan Rohrstrang (1 1) ansetrt, und n 
donach daa aeatHohrstOefc (13") m Position 
bring!, aufweit at und arnrtiert 

14. Vertahren nach einem der AnsprOcbe 1 bis 13. 
dadurch geJiannzatcnnet, daB eamtfche Verfah- a 
ransschrttta famgastauert ertokjen. 

15. Anordnung 2ur Ourchfuhrung das Vertahrens nach 
einem der AnaprOcha 1 bis 14, wntassencfc 

30 

. eine Vortnebsmaachina (1) mrt einem ScWd 
(2) und einem ScNUschwanz (3), 

- eine Anzaht von aufwefearen Rchrsttcken 

(i1.1r.1r.11-). 

- ain Tnwsrxrtmfcst (28) rum Tirsnsport derauf- as 
weflberen RohrstOetcB (IV") In den Schfld- 
scbwanx(3), 

- Aufc ^ fffchtu n gan (21) zum AuhvaMn dar 
FtohratDcka(11.ir.ir.in. 

• Metiervonichtungen rum Arretieran der Auf- «> 
weftung. 

• eina PcsrtfcnereirrWitung (16) rum Araetzen 
der aufgaweitaten RohrstQcke (1 1") an das 
vcrtrkbssetfge Enda daa berate ausgebeutan 
Rohrttrangs(n.11\in, * 

• aowto Mind (10. 14. 15) mm AusseNaban dar 
eujgewattatan Rohnttcha (11. 11*. 11% 11") 
au»demSchadacrmwtt(3). 

18. Anordnung nach Anspruch 15. dadurch gefcenn- so 
zatchnet. daB da aufworfcaren RchrstOcka (11. 
1 r. 1 r. 11") ringWrrrtg zusammongabogane. auf- 
weilbara Bander sind, der an Encten steh in 
Unifangsrichtung jewels ubertappen 

as 

17. Ar»cdriurflr^eir^darAn6prucr*1Soder1^ 
dadurtfi gekarrodchnet, daB am Schfldscrwara 
(3) MekflonsdOsen (26) angaordnet sind. um dan 



Ringraum (25) rwischen der AuBenwendung dee 
Rohn*Bnga(ii.-ir. II") und dam anstehenden 
Bcden (24) 2u verfODen. 

ia Anordnung nach eriem dar AnsprOcha 15 bis 17, 
(Sadurch gekennzsJchnst, daB da auNveHberen 
RchrstOcka (11. 1 V. 1 r. 1 1") rrit an trer AuBen- 
wandung angabrachten Ringan aus gummielasti- 
acham Malarial varsehen skit 

19. Anordnung nach efcem dar AnsprOcha 15 bis 18. 
dadurch gekenruafctmet, daB da AuSenkamen 
der aufwertoaran RchrstOcka mrt einem gummieia- 
sfJechan Material Obarzogen rind. 

2a Anordnung nach den AnsprOchen 16 und 19. 
dadurch pefcennxelehnet, daB bn Obartappungs- 
bersfch dar auf*e*aren Bandar jewafe aha hn 
wesenakhen veal verfaufende, rwischen den Ober- 
lappenden Bandenden angoordnete Dkhtung vor- 
harden 1st 

21. Anordnung nach einem dar AnsprOcha 15 bis 20, 
dadurch gekennxetehnet, daB das Transp o rtmft t at 
do Mortiawa&en (28) ist. 6* eine Betatigiingsvcr- 
rki^{29)fi>de/»*jtw^«rrichtungan{21)t^ 

22. Anordnung nach Anspruch 21. dadurch gekenrv 
zefchnet, daB die Ntartriebsmaschina (1) eine 
AndoctetaHon (17) rum Ankoppem dee Siontierwa- 
gans (28) auf waist. 

23. Anordnung nach Anspruch 22. dadurch gekerm- 
zekhnet, daB die Posibonisreirirkhtung (16) dar 
Andodatab^(l7)ajgeordnetisl 

24. Anc*dnung nach einem dar AnsprOcha 22 Oder 23, 
dadurch getonrixekhnat, da8 der Mcrtkrwagen 
(28) Ober da Andockstaflon (17) mH den Vereor- 
gungsWtungen (1 8) der VMWc ter roschfna (1) ver- 
bindbarist 

25. Anordnung nach einem dar AnsprOcha 21 bis 24. 
dadurch gettanruskhnet, daB der Mcncerwagen 
(28) MfOei (34) rum Anhebon der VerscrgungsJai- 
tungen (IB) der Vtortnebsnieschine (1) eufwetet 

28. Anordnung nach ahem der AnsprOche 15 bis 25. 
dkadurch gekannreichnet, dafl mAntxtixstlvsoiU- 
rohrslOcka (13) zum Mqqw an c*o innonwsndun- 
gen jewels zweier berachbartar RchrstOcka (11. 
11) bn Bereich vonderen zwischensegenden StoB- 
kante (12) vorgesehen sind. 

27. Anordnung nach Anspruch 28 und einem der 
AnsprOcha 21 bis 25, dadurch geJawnzelchnet, 
daB der Montierwagen (28) for den paarwatsen 
Transport von rrsndastana einem RohrstOck (11") 
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und mindastens oinom Zusafcrcfircttck {13") aut- 

(29) zum Aufwwten dee RotntOcfcs (in w«i« 
Jewels tfne welter© Betaflgmoswrfchti^) (29) 
zum Auf#eiten des ZUsadzrohrefflcte {131 *rf- 5 
waist 

28. Anordnung nach Anspruch 27, dadurch g&kono- 
zvichoet, daG da beidco BoUtfigungsvorrfchtun- 
gwi (29. 29) unabtangtg voneinander betftligbar, to 
unabhflngig vonatnander anhafabar undatxanHbar 
cowrie geganainandar verectfatibsr ausgebadet 



29. Anordnung nach aVtem der Araeroche 15 Nt2S, it 
daduxb gcfcannzelctiriet daB <S# VoftM)vm* 
ecNne (1) «in zusvnrnanacNebbarM Teiaatoptei 
(40) cm* davor und dahhtar ladU flber <fe 
AuBartMndung das ScMUednranzas (3) eusfahr- 
bar* Vtopanrwinhcrten (47. 48) aufwatst » 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
3. Then an expandable pipe segment 11 »" is transported through the 
already supported pipeline 11, 11', 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment 11' " is attached to the bore feed- sided end of the already 
supported pipeline 11, 11 ' , 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11*, 11", 11'"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, ll 1 " and in this manner center and stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers. 

Figure 3 

[see source for figure] 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust-boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunnel ing* work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method. 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved. out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining .soil. This annulus. is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation. 

To prevent any pressure-exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber-like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure-exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber-like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber-like elasticity impacts on a material exhibiting rubber-like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
. the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded-in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitable coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the Bhield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 



5 



EP 0 881 359 Al 



In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14 , advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool . 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - V, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8. A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11* , and 
11". 

Auxiliary pipe segments 13 and 13', sitting close to the inside walls of 
the pipe segments 11, 11', 11", are disposed at the abutting edges 12, 12' 
between the individual pipe segments 11, 11' and 11 ". Said auxiliary pipe 
segments stabiliee the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11 » . Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, 11', 11" and the auxiliary pipe segments 13, 
13' are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack- like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, ll 1 , 11". The auxiliary pipe segments 13, 
13' are also provided with such expanding devices 21'. 
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The outside edges of the pipe segments 11, 11' bear peripheral annular 
sealing profiles 22, 22', by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11' in the area of their 
abutting edge 12. 

The sealing profiles 22, 22' are provided on the outside with peripheral 
annular sealing lips 23, 23', which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23 » prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11', 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11', 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away, 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11'", 
transported through the already supported pipeline 11, 11', 11", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment ll ,B f which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, 11', 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11* ■ lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30' , which engage with 
the above -described pinions of the expanding devices 21, 21*. 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29* for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 2 8, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow . 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33', which guarantee during the transport 
of the pipe segment 11' " and the auxiliary pipe segment 13" that the rotary 
tools 30, 30' remain in engagement with the respective expanding devices 21, 
21». To raise the actuators 29, 29', the bracing cylinders 33, 33' are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, 11', 11" and are 
disposed in front of the pipe segment 11' " or behind the auxiliary pipe segment 
13 n , but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals, when the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11"' and the auxiliary pipe 
segment 13" . 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3. The pipe segment 11'" 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent . The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 32 was. slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13 " was moved into position. The 
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auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment 11'". By raising the rotary tool 30' 
into the apex of the pipeline 11, 11'" and by rotating the pinion of -the 
expanding device 21', the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 11'". 

Figure 5 is a sectional view along the line V - V of Figure 3. On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline. The pipe segment 11'", transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recogni2e that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
{which cannot be recognized in Figure 3), by means of which the erector car 28 
can be moved back and forth in the pipeline 11, 11', ll". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader 1. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28 by means of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5. On the 
frame 35 is a front work table 31, which carries two rotary tools 30 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11"'. On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11'", 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11'" in interaction with the rotary tools 30 a secure hold for the 
transport . 



11 



EP 0 881 359 Al 



The rear worktable 32 of the erector car 28 is mounted on the frame 35 by 
means of traversing rails 38 and oblong holes 39 so as to slide longitudinally. 
It carries a rotary tool 30', which holds the auxiliary pipe segment 13", which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33' , which are disposed on the right and the left. 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 3 6, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, ll 1 , 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment 11'". Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 28 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11', 11", 11'" 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13' and 13 M sit 
inside the pipe segments 11, 11', 11", ll'". It is also evident from this 
drawing that the sealing lips 23, 23' of the sealing profiles 22, 22' act as 
peripheral sealing rings. 

Figure 8 depicts another embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of thie embodiment 
contains a telescope member 40, which is formed in essence by means of. an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxially relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43. 

The telescope member 40 is extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 45 and are braced on the rear portion of the 



12 



EP 0 881 359 Al 



roadheader 1 by means of rear bearings 46. In front of the telescope member 40 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1. 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section SO can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11", 11", 11 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", 11'" is 
produced in the protection of the shield tail 3 . 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment ll 1 " 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30 • of 
the erector car 28 and braced on the erector car 28 by means of the bracing 
cylinders 33, 33'. Then the erector car 28 is driven through the already 
supported pipeline 11, 11', 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure; the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11/ which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment 11* ■ 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment 11* n , the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3 . Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
11* After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped which is done 
most simply by a self -arresting expanding device 21 -- and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13 n into a position between the pipe segments 11 and 11 » . The rotary 
tool 30' is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11'", whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30' (see Figure 4). The expansion of ; the 
auxiliary pipe segment 13 " causes a centering and stabilization of the two pipe 
segments 11 and 11 • ". and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 

Finally even the rotary tool 30' is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11* , 11", 11'" back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11 ' " that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11' ■ 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, 11', 11", 11 ,n . 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 
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production of the pipeline 11, 11', 11", 11'" continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 48 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe,, segment (11'") through the already 
supported pipeline (11, 11', 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11* ") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11'") to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11' , 11", 11'") . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11'"), which was attached last to the pipeline (11, 11', 11")- 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24) . 

5. Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the 
pipeline (11, 11', 11") and the remaining soil (24), is filled. 

6. Process, as claimed in Claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure-exerting 
water or against a filler by means of rings, which are made of a material 
with rubber-like elasticity and are disposed between the outside wall of 
the pipe segments (11, 11' , 11", 11* •) and the inside wall of the shield 
tail (3). 

8. Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11 » ") are transported with an erector 
car (28), which transports the pipe segments (11'") into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11*"). 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (ll ,,t ), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11'",) to the 
already supported pipeline (11, 11', 11", 13, 13 • ) , said auxiliary pipe 
segment . is brought into the area of the abutting edge (12) between the 
pipe segment (11'") and the pipeline (11, 11', 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (11'") 
and the pipeline (11), whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims B to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11* ") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (11'"), stops and attaches to the 
already supported pipeline <11) , and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

- roadheader (1) with a shield (2) and a shield tail (3) , 

a number of expandable pipe segments (11, ll 1 , ll rt , 11'"), 

- transport means (28) to transport the expandable pipe segments (11'") 
into the shield tail (3), 

- expanding devices (21) to expand the pipe segments (11, 11', 11" 
11'"), 
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stopping devices to stop the expansion, 

- a positioner (16) to attach the expanded pipe segments (11'") to the 
sided-sided end of the already supported pipeline (11, 11', 11"), 

- and means (10, 14, 15) to shove the expanded pipe segments (11, 11', 
11", 11'") out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, 11', 11", 11'") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction. 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles (26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, 11', 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, 11', 11", 11'") are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber-like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber- like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands . 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28) , which carries an 
actuator (29) for the expanding devices • (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28) . 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1) . 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (2 8) exhibits means (34) to raise the supply 
lines (18) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, 11») are provided in the 
area of their abutting edge (12) , which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11'") and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11* ■) and another actuator (29') for expanding the auxiliary 
pipe segment (13") . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29') can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (4 0) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

(see source for figures] 
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